A comparative study of biodegradability for various mixtures of food waste and yard trimmings (i.e. grass clippings) by using respirometer celland physical and chemical characterization
Various mixtures of food waste (FW) and yard trimmings (YT) i.e. grass clippings; and FW and inert bulking agent; BA (i.e. inert packing material) will be tested by using respirometer cells to compare biodegradability of these formulations as a function of time under the influence of physical and chemical characteristics. The source separated FW (SS-FW); such as food preparation wastes and plate scraps, obtained from households, commercials and institutions and grass clippings will be used as feedstock for this test. The inert BA (i.e. PIM - packing inert material) is chosen so that the chemical characteristics of the feedstock remain same but that will change the physical characteristics such as porosity and permeability of the composting process.

During the respirometric test, the O2 uptake rate will be monitored. After stabilization of microbial activities, a threshold value will be established as a function of time. Physical, chemical, and carbon compounds will be analysed before and after the respirometric test. From this test an optimum mixture will be selected for test of home composters. The various proposed mixtures of FW and YT; and (FW+YT) and BA are presented below.

Mixtures of FW, YT (i.e. Grass Clippings), and BA in v/v basis

(1) Mixture one (M1) - 1:0 (FW: YT)

(2) Mixtures eight (M2) – 0:1 (FW: YT)

(3)Mixture two (M3) - 1:1 (FW: YT)

(4) Mixture three (M4) - 2:1 (FW: YT)

(5) Mixture four (M5) - 3:1 (FW: YT)

Mixtures of FW and BA

(6) Mixture five (M6) - 1:1 (M2: BA)

(7) Mixture six (M7) - 2:1 (M3: BA)

(8) Mixture seven (M8) - 3:1 (M4: BA)

 (9) Mixture nine (M9) – 1:1 (FW: BA) - 6 replications from the same source to test the variability due to sampling of FW. Therefore, the total number of respirometer cell required will be 14 numbers (8 + 6 = 14 numbers).

 The following initial characteristics of all the mixtures will be analysed:

(1) Physical characteristics

- Porosity, air permeability and bulk density by using pycnometer (Berthe et al., 2007)

- composition of FW such as % of various components, potato peels, carrot, tea bags, coffee ground, cabbage, bread crumb etc); and 

- Dry matter (DM)

(2) Chemical characteristics

- Organic Carbon (OC)

- Total Carbon (TC)

- Chemical oxygen demand (COD)

- Total Nitrogen (TKN), NH4-N, Nitrate (NO3) and Nitrite (NO2)

- pH

 (3) Analysis of carbon compounds in mixtures

The different carbon containing compounds decompose at different rates based on their structural complexity. Therefore, the analysis of Carbohydrates, hemicelluloses, celluloses and lignin will provide knowledge of decomposition of various mixtures under test. This analysis will be carried out by Van Soest or Fractionnement biochimique method.
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